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HOW CAN WP CTEACH INTELLIGENCE?

Far omadt o tlils centurv; psvehotogists studving Intelligernce vore
prooccipied with a single question: 'How can we measure ihLélligéncL5H
cetrospect, this preoccupdrion turned out to be a grave mictake. There ave
ceveral veasons for thiss First, the'r preoccupation with measuring
intelligence led them to neglect the more ifmportant question; "What i
Sntellipgence?” 17 intelligence tests did not improve wuch over the course of
tine wears——and the evidence suggests that thev didn't (Sternberg,; 1980YV--one
can secdrcelv be surprised: Better tests of intelligence could only arise From
SGlnlit better tests through better understanding. Rather; they sought better
rests through small refinements of existing technology; but this rechnology
wid Timited by the inadequacies of the meager theorv underlving it (Sternbicrg,
[T 7y

Serond; the preoccupation with testing was based upon certain
qiimptiona, at least one of which was seriously in error. This assumption
wis shar intelligence is; for the most part; a {ixed and immutahle
characteristic of the tndividual. After all; if intelligence 15 constantlv
chanmings OF even potentially changedble; what good could the tests reallt he”

with scores changtng atl over the place; the tests' uscfulness ds measures
that cnn rauk order individuals in 4 stable way over time would be acrioialv
chal tenped.

“hird. and nost importantly for concerned educators, todayv's diacusaion,
the prooccupdtion with testing and the assumption that intelligence is A fixed

ticw ted to a reglect of what some might See as a more important and

srodisctive questicn, '"Can intelligence be trained, and if so, how?" Mo
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el Shgoesits thar thits neglect was urnforcannce; bocaase invelifence v
Neocrodaed. The focus of this paper {s the question o "ilow?":  Rur iv order

o adross rhiis question; consider first just whort incelligence s

Tt will probablv come as no surprise to ybu thar chere Is no muoiio, -
aoreeient anony ps?chhlogiﬁts 48 to the exact mature of inrelligence: The
vibws progented here will therefore necessarily be; in it least some deopree:
[diisuncratie.  Nevertheless, almost everything said here is accepred: it

lTeaet i large pnr%; by manv specidlists In the field; and espéciuiiy thnse
specinlists who have set as their goal to train intellipence rather than
merelv to measure it (Brown; 1983; DeBoro, 1983; Resnick, 19765 Detterman &
Sternberg, 1980)

The "componantial' theorv of intelligence; as presented in my research;
sciels ta understand intelligence in terms of the component processes that make
up intelligent performance (Sternmberg; 1979): First, T shall briefly describe
thie theorv, then review three programs that train aspects of tntellipgence as
specitied by the theorv, and finally conclude with some general remark:s and
Suggestions on the adaptation of an intellectual or thinking skil's tratning

progran:

The vicw orf intelligence as comprising, in part, a set of processes,

“ers in a fundamental way from the sort of view that gave rise to 10 tests.
Y

st the turn o7 the centurw the traditional. or psychometric view was; and ior

came, continues to he; that intelligence comprises one or more stable, f{ixed

entity in the head Tsce e.z.; Jattrell, 1971; Guilford, 1967; Vernon, 19717,

L

fosce entlsies, called “actors, were alleged to give rise to the individual

Y
&

2
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dittorences we observe both 1in fﬁ test perforiiance and {ii students’
peryormance in school. The prdﬁiém Fith tliis view {s that it deen litcle to
supgest how Intellfigence can be modified. If ihtciiigence i1s some fised;
static entity; then indecd, what could we ever do to change it? PBut i
intelligerce can be hroken down into a set of underlying processes and

stiatopics for combining thesé proce&ses, thed it is clear what we can do to
improve intelligence: We can intervéne at the level of the mental process,
teact individuala what processcs to use when, how to use them; and bow to
combine them Into workable Qtrﬁtég{éﬁ for task solution:

Whiit, eiactly, aré these processes? My research suggests they cian be
divided into threc tvpes (Sternberg, in press). The first type,
SeFdcomponeiits, qaré the higher-order or executive processes that one ases to
slan what one is going to do, monitor what one is doing, and evaluate what one
Haw dens.  For oxample, deciding upon 4 strategy for solving an arithwetic
problem, or diciding upon how ofie 1§ golng to organize a term paper, wonld be
siimples of metacomponentd at work. The second type of process ts the
DeTtarmance component. Wicreas metacomponents decide what to do, perrormance
compouents dttudiiy do it. So the actiial steps ofie Uses in; 34y, solving an
analogv or an drithmetic probiem, whether on an 10 test or in ecvervday life;
woiild be examplas of sets of performance components in action: The thiird tvpe

Lf process 18 the knowledge-acquisition component. Processes of this kind are

uded in learning new material, for example; in learning originallv how to

gu've an analogy or a given type of arithmetic problem:

5211 of this mav seem very abstract, so let's take a concrete example;

sdv; an aralegys  An analegy provides a particularly apt example because

Tirtually evervone who has ever studied intelligence nhas found the abilitv to
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see and solve anatogies to be fundamental in fatellisent performince.

According to the cradivtiona!; psvchometric view; the abiility to solve o
analogy would be attribuced to a static; underlving factor of intelligqened.
Chiarles Spearmum, a ramous psvehometriciuan around the turn of thoe centirs.
called this factor "g," or general intelligence. Some vear< liter, Louid
Thurstons, another psvchometrizian, called the factor "reasoning.'  The
sroblem with such labels {s that they tell us ldttle either akout hew
anunlogies are solved, or about how the ability to solve analogous problems can
be trained;

In contrast, a process-based approach =eeks to identify the mentil

wses used to solve the analogy (or othier problem): So consider the

processes one might use in solving an analogy, such as WASHINGTON i to ONE

INCOIN {5 to (a) FIVE; (b)Y FTFTEEN; () TWENTY; (d) FIFTY: TFirst, one

o
i

must decide what processes to use; a deciston that is metacomponential iw
nature.  Newr; one must decide how to sequence these processes 50 as Lo for
wvorkable strategy Por analogv solution; another metacomponentic! decision.
actually to solve the problem: Tt appears; throvzgh experiments: datid we have
coltecred; that what people do is to (a) ENCODFE as needed re’cvant =t~ rih teo
af the rirns of the analogv,; for example,; that WASHINGTOM was the first
president of the U'nited States; that he was a Revolutionary War general, and
chdt HiG 18 the portrait that appears on a one-doltar bitl: Next; thes TNFER
i reldtion hotwéen the Tirst two terms of the analogyv; perhaps tn this cise
viecigaining that the basis of the analogyv might be eitner WASHINGTON a. ¢ irst
sredideit or WASHINGTON 43 the portrait on the sne~dollar bill. Then, thev

Yhrothe melntion thev hive {sTerred In the Uirst part of the analogs o the

4



socond part of the analogy (that i, from the WASHINGTON part to the [LINCOLN
nart); perhaps recogn..cing that the toplc of the nnning& is some property of
.8 presidents. Next, people APPLY the relation tnev inferred in the Firsc
part o7 the analogy, as mappbd te the second part uf the amalogv, from the

EYird term so s to solect the best dlterpative: In this cnse; FVivlie i the

sroferred alternative, hecause it enables one to carry throuph the relation o
covtrairs on currency {that 1§, LINCOLN's portraitc is on the FIVE dollar hill
e aw VASHINGTON's is on the ONE doliar billd.  Finall -5 individuoats will

DU h wieh their selected vesponse alternative:  Although this account is a

i

vinplification of the model of reasoning by anaiogpy I Fave proposed

FGtornbora. 1977Y, it will give vou an idea of the kind of rheorizing that

d acceoint of inteiligent performance.

Sow: how can the metacomponents and performance components of

intellipence be tratned! How can cne make students tnto herter probiem
Calvera whe will be better at strucruring and thenm solving problems than thev
would be on their own? T 2on recemmend to vou three widely disseminated

Is

Broeraiu of which |othiak Bighly. Fach program has fts unique set of

strength o, aund, 2 would be trie af any program; each has weaknesses.

Instrumenta?! nrichnent

The Fi-st triinlng program Rewven Teuerstein's (1980) "Tustrumental

Farichriend"

(1E) program:. This program was originally proposed for usec With

Fiderste i and nthers to ne vatluable for children at all levels of the

intellectoi] spectrum.  The program is based upon Feuerstein's theory of

ERIC

Aruitoxt provided by Eic:



intel livence, which emphasizes whdat | orefer to as net:acomponential and
peric rmince~-cmponent lal functioning.
~stein's 1V program 1s Intended to {mprove cogiiltive funclion:iig

Fete:

tated to the input, claboration, and output of information by an Lioividani,

I'enerstein has complled a long list of cognitive deficits ha believe:s ivis
oy ram can hélp to correct. This 115t includes, dmong other deficits:

o Unplanned, impulsive, and unsvstematic exploratorwy o
behavior--When presentad with a number of cues to problem
sclving that must be scanned, the individual's dpproach is
disorganized, leaving the individual unable to select those
cues whose Specific attributes make them relevant for a
nroper solittion to the problem at hand.

S
S

o lLack of, or impaired, capacity for coasidering two sotrces
of information at once, reflected in dealing with dita ia a
piecemeal fashion rather chan as a unit of organized facts:.

~  TInadequacvy in experiencing the existence of an actuul
problem and subsequently in defining it.

o lLack of spontdneous comparative behavior or limitition of
its appearance to o restricted field of needs.

v Lack or, or impaired, strategies for hypothesis testing.

o Lack of orientidtion toWard the reed {otr logical evideinces

o lHck of or impaired, pldanriing behavior.

6 ipisodic grasp of reality—-Tne individual is unakic to
-relate diferent aspects of his or lier experience to oue
andther. TFeuerstein ceeks thirough his TE program ro correct
these deficits; and at the samc time; to increase the
student's intrinsic motivation aud feelings of personal
competerice and self-worth.

The

tlint are some of the main characteristics of the Fruerstein program?
materials thernselves are structured as a series of untts; or ifnstruments; each
57 which emphasizes a parricular cognitive functton and its retationshin to

varion- cognitive deficiencies. Feuerstein defines an instrument as something

omeans of which sorething else is effected; hen_e; performance on the

6
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miteriale Is seen as means to an ond, rather than as an end i ftget]

fmphasis in asalvsing (H peviormince i& on processes rather than products. A

ctudent's arrore dre viewed as d medns of providing fosights into how the

student solves problems.  Instrumental Fnrichment does not artempt to tedch

cither specific items of Informifion or formal, operational, abstract thinking

well detfined, structured knowledge base. To the contrary, {t is

by means of a

as contaont—={ree as possible.

The T§ propram conaists of 13 different types of exereises, which are

repuated in cweles throughout the progrem. Listed here is only a ednmple v

the kinds of mditeriald in the program, in order to corivey a senise of the types

of activities in wh1ch qtud'ntq commonly engage (Fcuerstein; 1980) :

o Or1ent1tlon of dots——The student is prexcnted with an.
anorphous twu—dlmensional array of dots The student's tiq
is to identify and outline, within this array of dotq, a sert

of geométric figures, stuch as square@,rtriangles, diamonds,
and stars. For example, the student might see at the left i
plcture of a &gilare dand a trllnglo, with the trianglo
zituated to the bottom right of the square, The student
would have to use the dotq to drav a square with a triangle

below and to the right of the square.

o Comparisong--In one form of comparison exercise; the student
is shown 4 picture at the left; sdy; two qma]l Jpplcs that

have not internal bhad1ng or colorlnb. The stumént is aiso
shown two pictures at the right. TIn one pictire; the
student mlbht qeern sirgle aDple, larger than the omnes at
thie lcft and tully shaded inside. Tn the other pICture,

the student mlght sce three apples rotated to an upside-down

position that are also larger in size than the two apples at

the left: The student's task is to indicate,; in each

picture; which ot the attributes of directio.; number,

color; form; and size differ between the picture at the left

and each of the pictares at the right:

o Categorxaat10n~—]n orie categorization task; the student is

sfiown pictures of common cbjects; and is asked to name each

one; After the student has done so; he or she is asked to

1L§§ those names of objectq that fit into each of a set of

categories; such as means of transportation, clothing; and

footwear; obiects that give light; tools; and furniture.

bt
.
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1potdt relations--In one problem of this type; the student

Ton

ie conf lted with pairs of temporal durations, SU(h as "one
vear' id leven months;' or "a quarter of a year" and
"four months:" The student ts asked to 1ndIcntc winether the

first duratfon ts greater tham, equal to; or less than the
second duratton:

vamerical progresqlone——In one kind of numerreil progrtqclnw

Drohlem, the student is given Lhe firqt number in a sequence
and a rule by which the BEqUENCe ran be ront;nued for
example; +3; -1: The student then has to generate the
FOﬁtinuatloq of the sequence:

Insctruct tons—-These tasks requ1re a student to understand

and follow Instructions. For example, the btUdEﬂt might be

told that he or she should do the following: '"On a line

dr&w a triangle; two squares and a cifc]e, not accordtng to

size order: The squares are to be equa} in size; the

triangle is to be larger than the square and éﬁéiiét than

the crrcie, and the largest figure is to be on the teft
side:"

Representationat stenctt deqign——fn these tasks; the qtudtnt

must comstruct mentally, not through motor manibulation, a

design that is fdentical to that in a colored standard:

Colored stencils, some of which are solid and some of which
are patterned; are printed on a poster, and the student

ro-creates the given design by referring to the standard

stencils that must be used and by specifylng the order in

which thev must be mentally supertimposed on each other:

Transitive retations--In this task,; the student must

recognize relations between nonadjacent items in an uonder-

1\1ng mental arrav: For example; the student might be told

that "Adam likes math more than hiQtory, and history less

than Eeographw Ts it possible to know which Adam likes
more; math or geography?

what are the strengths and weaknesses of Feuerstein's TFE program?

“onsider some of ecach:

“n the posicive éidé, the IE program (a) can be used for

uyerage) and 50L10economic groups; (b) is well 1liked by
chiildren and appears to be effective in raising their
intringic motivation and self-esteem, (c) 1is well packaged
and redadily obtdinable, and (d) appears effective in raising
chifldren's scores on ability tests. Indéed, most of the
rraining exercises contain items &imilar or identical to

. 13



those found on intelligence and multiple aptitude tests, so
that it should not be totally surprising that intensive
practice and training on such items should raise these test
scores.

o On the more negative cide (a) the program requ{re'
oxtensive teacher training, which must be administered b\ a
designated training authority for the duratlon of the
program; (b)Y the isolation of the problems from any working
knowledge or discipline base (%uch 4s social studies or
reading, for example) raises questions reaardlng the transfer-
ability of the skills to academic and real-world intellectual
tasks; especially over the long term, and (c) despite
Feuerstein's aversion to I0 tests, the program seems to
train primarily those abllntles that Tﬂ tests tap, rather
than a broader spéctrum of abi lities one might consider that
goes bevond intelligence as the tests test it.

T6 sum iip, then, Feuérsteln's Instrumental Enrichment program is an
Attractive package in many respects, although with some limitations with
régard to breadth of &killa trained and potential power for generalization:
Severtheless, 't i& among tlie best of the available programs that emphasize
thinking skill traiiing. Probably, it has been the most widely used and
ficld=tested program, both in this country and abroad. As a result, it can be
tcrommended for use both for members of the majority culture and for members

of other cultiures and subcultures as well:

Philosoph

Matthew Lipman's '""Philosophy for Children'" program is about as different
from Retven Feuerstein's Tnstrumental Enrichment program as another program
could be (Lipman; Sharp; & Oscayan): VYet; it seeks to foster manv of the same
intellectual skills; albeit in a very different manner.

philosophy for Children consists of a series of texts in which fictional
chitldren spend a considerable portion of their time thinking about thinking

and abour wavs in which better thinking can be dlstinguished from poorer

| Xy
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thinking: The kevs to learning presented in the program are identification

and gimulation:  Through reading the texts and engaging in classroom
Aisrussions mnd exercises that follow the reading; the author's objective
Cor students to identifv with the characcers and simulate for themseive.,

winds of thinking depicted in the program:

Lipman has listed 30 thinking skills that Phileosophy for Children fis

irtended to foster (in children of the upper elementary school; generally;

grades 5-8). A representative sampling of these skills includes the

followling:

o Concupr development--Tn applving a concept to a specific set
of cases; chittdren should be able to identify those cases
that are clearty within the boundaries and those that are
clearly ouatside: #n example the instructional unit utilizes
is the concept of friendship to develop this skill. Children

ire asked to consider thetr dnswers to quoqtion< such as

whether neople have to be of the same age to be friends;
whetlier two people can be friends and still not like each
other verv much, and whether it is possible for friends ever
to lie to one another:
o Generaljzation--Given a set of facts; students should be
able to note uniformities or regularities, and be able to

gonernl1/v rhe:é regular1t1es from given instances to

wimilar ones: For example; children might be asked to

con91der generﬁlt/attonq that can be drawn from a set of

civen racts; such as that "I get sick when 1 eat raqpberrlec;

" get sick when 1 eat strawberries; 1 get sick when T cat
blackberries."”

o Formulating cause-effect relationships--Students should be
1h1e to discern and construct formulations indicating
clationships between causes and effects. For example,.
,tudents might be given a statement Such as "He threw the
stone and broke the window,'" and then be asked whether the
statement necessarilv implies a cause-effect relationship.

o Drawing syllogistic inferences--Students Should be able to.
drdw correct conclusions from valid syllogisms, And recognize
invalid svllogisms when they arve presented. For example,
Students might bé given the premises "All dogs dre animals;
atl collies dre dogs,” dnd be dsked what vidlid inferernce
thev can draw from tliese prem1qeq

ﬁﬂ I
e

fs

the
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Consistency And contradiction——%tudents should be able to
recogiiize internal consistencies and inconsistencies within
a giveh set of statements or other dqta. For e\ample they
might be asked to ponder whether it is p"o’ssib]_e to eat
animals 1if one genuinely vares about them.

Tdentifvi ing underlving as sumptions—_gtudents &hould be able
to recognize the often hidden assumptions that underlie
their and others' statements. ot example, they might be
ziven the following sentences: "I love your hair that way,
Peg. What beauty parlor did you go to?" and be asked to

identity the hidden dssunmption underlying the question.

1dent1f1Lat10n of the ﬁart with the whole, or vice versd.
For ewample, students might be aﬁked to identlfy the
part—whole fal]acy underlving the qtatement’ ”If Mlke s face

,,,,,, ,l'

horking with andlogles——QtudEnts should be ablie to form and
identify analogies. For edeple,rthey should be able to
solve an analogv such as GERM is to DISEASE as CANDLE is to
(a) WAX, (b) WICK; (c) WHITE; (d) LIGHT.

s trained through the Philosophy for Children program are c

41 series of stories about children. Consider; for example,

of Harry Stottlemeier's Discovery, the first book in the pro

In this chapter about the consequences of Harry's falling a

class; children are introdcced to a wealth of thinking skill

Problem formulation-—Harry says that "All planets revolve
about the sun; but not everything that revolves about the

sun is a planet." He realizes that he had been assuming

that just because all planets revolve about the sun;
evervthing that revolves about the sun must be a planet.

"all" statements—-Harry says

Nonreversibility of logical
that " A sentence can't be reversed. If you put the last
part of a sentence first; it'1ll no longer be true.”" For_

gramplé, he cannot convert "All model airplanes are toys"

into "All tovs are model alrplanes."

Reversibility of logical "no" statements==lLisa; a friend of
- -n

larry's realizes that logical '"no" statements can be

-k
¥

onvexed
the first
gram
sleep in

S: For



reversed.  VNo submarines are kangaroos,” for examplé, can
be converted to "No kangaroos Are submarines."”

o Applicaticn of principles to véal=life situativns—=Harry
principle he had deduced earlier can be applied to falsify
one of the adult's agruments.

Fach chapter contains a2 number of "leading ideas." In Chapter 1 of Harry

Stottlemeier's Discovery; for example, the leading ideas are the process of

inquiry,; discovery,; and invention. What 1is thinking? Thinking is the
{(convarsion); identity statements, how the rule of conversion applies to
sentences beginning with 'no,;' using a rule in a practical situation,

resentment; and truth. The teacher's manual of the program provides a

discussion plan and a series of exercises corresponding to each léading idéa.

then to justifv their answer. Another exercise has students write a paragraph
an 4 topic such as "My Createst Discevery," or "What 1'd Like to Invent."

The nature of the Philosophy for Children program may be firther
clueidated By comparing it to Feuerstein's propgram. The notable simildritv
Batwaen the two programs is that both seek to trdin thinking skills, and
cspecially what is referred to earlier as executive processes (metacomponents)
and nonexecutive processes (performance components). But given the basic
similarity of goals, the differences between the actual programs are striking.
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philosophical in tone; the subsequent volumes—-Mark; Pixie; Suki; and

arci; such as arte; soclal studies; and science.
Sccond; wiiereas the materlal in Feuerstein's program is highly abstract
and contains only a minimal verbal load; the material in lLipman's program is

with highly concrete situations.

I.ipman's program than in Feuerstein's program. Although both programs involve

class discussion; it plays a much more important role in Lipman's program than

in Feucrstein's. Similarly, the written exercise are less important in
Lipman's program.
Fourth; Feuerstein's program was originally designed for retarded

learners; although it has since been extended to children at all points along
the continuum of intellectual ability. Libﬁéh;s program seems more oriented
roward children of at least average ability on a national scale of norms.
Moreover,; the reading in Philosophy for Children will be a problem for

What arc the strengths and weaknesses of Lipman's Philosophy for Children
nrogram? Consider thesé:

o The program has some outstanding strengths. TFirst, the

attractively packaged and easily obtainable. Third, tests
of the program have shown it to be effective in raising the
level of children's thinking skills. Fourth, the infusion
durabiliecy and at least some transferability of learning
attained through the program:. Finally, the thinking skills
taught are clearly the right ories to teach for both dcaddemic
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and

evervday information processing——no one could poassibiv

complain that the &kills are only relevant for 1Q tests;
aithough, in fuact, the skills will c¢learly be relevant for

perf

ormdance on such teats.

thit ought to be considered prior to schonl adoptiorn.

tirs

t, studenrs of belowv average or even low average

intelléctual capabilitic¢s mav have difficulty both witn the
reading and the. reasoning involved in the program. Second:
students from lower=class and even lower-middle-class

Some

students may find the story characters quite removed; for

example, “-om the problems of growing up in a tough;
inner-city eavironment. Third, the success of the program

will

probabiy be at least as dependent upon the teacher as

uporn tlie specific materials. This 1s a program that could
work outstrardingly well with a gifted teacher, but fail

misevablv with a mediocré or even below~average teacher who
miy not be able to engender the kind of attitude of class=

themselves have troubie with the thinking skills taught by
the programn.

In summary, Lipman's progrim fotr training thinking skills {s oxccellent:
- L=}

Jlbhongh it
;jp;)r()pi‘i:iﬁ(-;

this one ro

g 1inited somewhat hy the range of students to whom 1t would bLe

There is 1o grogram of which [ am aware that is more likelv thaun

tcach durable and transferable thinkihg ékilié.

Chicago Mastery learning: Reading

Whercas the Tnstramental Enrichment and Philosophy for CRildrén prograns

emphasize thinking <kills (metacomponents and performance components), the

Chi-ago Mastery Learning Program: Reading, emphasizes learning skills

(knowledge~acquisition [.Jones; 19821 components): Obviously, tlie distinct o

hetween thinking and lecarning skills is a fuzzy one at best: Nevertlieless,



the distinction is a useful one for discerning relative emphases in these
corious proyrams.

The Chiciago program, developed by Beau Fly Jones in collaboration with
bther: ecquips students with the learning Skills they will need in ordér to

succeed in sclivol and in their everydiay lives. Like Lipman's Philosophv for

Children, tiiis program 15 written for childrén roughly 1n grades five through
vizht. There dre four books (tan, purple, silver; and gold); each of which
teachios somewhat different skills. Thé émphasis in all four books; however,
is on learning to learn. Within each gradé (color) level, there :dre two kinds
of units: comprehension and study skills.

Cotsider, for example, the purple=level sequence. The comprehension

comprehending complex informition, comprehending comparisons, analvzing
chdracrers, and facts and opihidhé; the §tudy skills profram contains units on
parts of a book, praphs and charts, preview-question~read, stiidying textbogk
chapters; major and minor ideas, and outliring with parallel structire. Tha
sitver-level sequence for comprehehsiOh Cbhtdihé units on figdratiV& lTanguage;
word meaning from context and from facts to C6mﬁiék ihfétéhtés, analvzing
staries and plays, completing a story or play, signs, and symbols; the
sequence for study skills contains units on supporting facts, rosedrch aids,
notetaking in cutline form; summaries and generalizations, road maps, and
understanding forms and directions:

The Chicago program is based upon the belief that almost all students carn
‘earn what only the best students currently learn, if only these more typical

, .

©roeven léss able students are given the appropriate learning opportinitics.

HMastery learning is described as differing from traditional instruction
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srimarile in the svstematic and frequent use of formative and diagnostic

testine wirhio coc of the instructional units. Tnstruction is done in

grotips; with individual assistance and remedifation added as necessarv.

vecatse students typically encer the classroom situation with Jdiftering skilts

4and levels of proficiency in the exercise of these ckills; instructional units
bewin with =imple; concrete; literal, and familiar material, and proceced

cradunlic to the more complex; abstract,; inexplicit, and unfamillar material.

Fach instructional untt in the Chicago program contains several distinct
parts: student activities,; optional teaching activities; formative tests,
additional activities; enrichment activities; retests; and subject-related
dipplications: Students and teachers are thus provided with a wide variety of

mriterizile from which to select and; on the basis of which, to develop the

various skitls taught bv the program.

The namber and varietv of exercises In these programs 1s so great as to

rule out the possibility even of giving a fair sample of the kinds of
materials the program includes. Thus, T can make no claim that the tew
cxamples 1 am able to give here are representative of the program d4s a wholo:
¢ Using sentence context—--Tn onc tvpe of exercise, students

read a sentence containing 4 new word for them to learn.

Thev are assisted in using cues in th2a Sentence that tielp in

docontextualization of the word's meaning. They are then

asked Lo figure out the word's meaning.

o Mood in redaing and writing--Students are given a sentence
from either expository or fictional text. Theyv are asked to
choose whicl of three words (or phrases) best describes the
miod ronvesed by the sentence.

o Comprehending comparisons--Students are taught abotit
iiffecent kindg of comparisons. They are then given some
mediiings of these comparisons, some of which are
metdaphorical !
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G Facts and Opinions—-Student are taught wavs in which to

distinguish facts from opinions: They are glven a passage
tu redd, along with sonme statements following the passage:

Their task is to indicate which represent facts and which
represent opin ons.

The Chicago program is similar to the Instruments ocnrtchment and
Phiilosophy for Children programs in its direct teachinpg of cognitive skills:
Thi program difiers in several kev respects, however: First: the prograr rore
redembles typical classroom curriculum than do eithier of the other two
programs. Thus, whereas implementation of either of the other two programs
woild almost certainly have to follow an explicit poltcy decision tn teach
thinking skills as an additional part of the curricuatum, the implementation of
the Chicago program could very well occur in the context cf an estabtished
program, such as the reading curriculum. Second, the program does fir into a
specific curriculum area that is common in schools; namely; reading: The
[Lipman program would fit into a phiihsaph§ curriculum; if any school offered
silch instridctivii: The Federsteln program would be anlikely to fit into any

thinking skills: Third; the Chicago program's emplinsis; as menttoned earlier;

tends more to be on thinking skills: Finally, the Chicago Mastery program

seems most broadly applticable to a wide range of levels of student ability;

soclo-economic backgrounds; (b) the relatively lesser amount of teacher

training required for this program's iliplementation; (C§ the ease with which
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the program can be injected into existing curricula; and {d) the lum:i‘ace

applicability of the skills learned to school and other tife situati m-. The
program developer has indicated to me thaz students ir the program ivise shown
signiftcant pretest tn posttest goins in achievement from the progpr i oo

Note 1): However; to my knowledge, there have been no rests of the program

controlled experiments: As for weaknesses; or at least limitaticns comp:od

Lo the 1E and [ipman programs; (a) the materials appear less 1ikelw to
intrinsically motivating to students than the materials in the other two
programs considered above; (b) the skills trained by the Chi ago program are
within a nore limited domnin (reading and perhaps verbal comprehension, in

been fully evatuated experimentally.
‘n conclusion; the Chicago Mastery l.earning Program offers an attroctive
means for teaching learning skills in the context of a reading program. The

Gt a wiie varfety of schools.

Concluding Remarks

Do we really need intervention programs for trainiiig students in
inrallectual skills? The answer is clearly "ves." Diring the last decad. oi
46 wée havs witnessad an unprecedented declifie in the i.tellectual skilis of
our sciiool children (Wigdor & Garner, 1982). One can see this, of course;
‘Yom rhé decline in scores on tests such as the Scholastic Aptitude Test
(SAT), but college professors don't need SAT scores to be apprised of tle
decline: They can see it in the poorer class performance, and particularly

in the poorer reading and writing of their students. Moreover,; thinking
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Skiils ave necdsd by more than the college-bound populacion: Perhaps
intolicctual Skills could be better trained through existing curriscia thin
PHev ok dre.  But something in tlie system is not working, and I view p-ograme
Sicn as rhose described hore as exciting new developments for reversing tho
declings in intellectual performance we have witnessed in recenr venars:

hw does one go about choosing the right program for one's particils:

cuhiool and student needs? 1 believe that wide-ranging research is needed

of the students, (h) sSocio-economic leve! of the students; (¢} intellectuat
lavel ol the stidénts, (d) particular kinds of skills one wishes to teach; ‘¢
the amount of time one can devote to training students; (f) the amceant of time
skil's trairning (e.g., whather the training shouid be infused into or
sepatdred from repular curricula, and (h) one' ficancial resourcss. among
other things. Clearly, the decision of which rrogran tn use should be made
pi.tnle wno have expertise biut rot a vected interest in the implémentation of
one particular progrum or anothetr. Considér the possibi.ities of inservice or

statf development 1in thiis area. Another source of “nfocmation for anv

progran rhat is optimally suited for everyone, T belfeve thac there arc some

peneral guidelines that :an be applied to selection of & program ard that




apolv across tlie board to all decisions of this kind. These guidelines are
the foilowing iree also sternberg, 1981):

o The progriam shoivld be based tpon a psvchological thevry of
tlie intellectudl processes 1t seeks to train, d@nd upon an
educationdl theory of the way in which the pro.esses will te
trained. A good pair of theories should state what
proceises are to be trained, how the processes work togethgr
in probhlem snlving,,and how the processes cdan be taugint so
A4 to achieve durability and transfer of training. There
dre innhunierable programs that seek to train intelligerice.
Mo&t of them are worth little or nothing. One can
immediatelv rule out Lirge numbers of the low-value programs
by investigating whether they do have any theoretical basis.
Thé thi‘éé 'p"r'dg'r;a”ms' I h"av'e 'd'eq”c'rib”e'd ét’e eXCEIIEﬁt 'examp'l'es'

strong educatibhél foundatlons. 7On the one hand, ;t doesn't
matter how good the teaching is if the program isn't teaching
the right things. On the other hand, it doesn't matter how
good the conternt of the program is 1f it is not taught in a
way that erigages and erntriches the students:

students to whOm it is being admjniqtered Tt should be
clear from the examples of programs described here that
programs dlffgr widely in terms of the student populattohq

to whom thev are targeted. The best intentionsg in such a
program may be thwarted, if the Gtudenhs cannot relate the
progrum both to their cognitlve structures ind to the world
in which they live when they leave the schoo1 Students may
be turned off by and actually rebel against programq that
are soclio-culturally inapproprlate for them:

o The program shou]d prov1de e%p]icit trainxng both in the

mentnl processes used in task perforﬁance (performanre

componentq and knowledge- achISItIon components) and in

self-management strategies for using these componentq

(mctacomponents): Many of the early attempts at process

training did not work because investigators assumed that

just teaching the processes necessarv for task performance

would result in improved performance on intellectual tasks:

The problem was that students often did not learn when to
use the processes or how to 1mplement them in tasks
diff erlng even sllghtly from ‘the ones on which they had been

are taught, and how to implement them in new situatlons.
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Becyuse oxecutive processes are so tmportant; tt is worthwhtte

to sav something zbout what these processes are:

++

++

+1
+1

++

o The

Probiem identificatton~-Tii: student re<5gﬁiéé% the
nature of the problem con.ronting him or her:. For
e\ample, in a scientific context; finding a suitable
problem to work on is an essential skill:

Process Sé]écthﬁ——The individual selects a set of
processes or stepq that are appropriate for solving
the prob]em as identified. For example, the
student decides upon the steps needed i1in order to
research the problem he or she has chosen to
investigate scientifically:

Strategy selection--The individual selects a way of

combining the processes or steps that have been

selected into a workabte strategyrfor probiem o
sotution. For example; the student decides how to
sequence the steps of the scientific experiment 1in

a logical order.

Representation selection~-The student selects a way

of representing information about the problem. For

example; the student might choose to draw a
diagram; make a table; etc.

Allocation of resources~~The student decides how to
allocate limited resources to the so}ution of the
given ﬁfaBléa. For ekaﬁpie, the student”deeéges

how much time to allocate to doing an experiment:

Solution monitoring~~The student monitors his or
her progress in implementing the chosen strategy

For ékaﬁplé the student realizes how well his or

of results as the experiment 1is in progress,
Sensitivity to feedba.k-~The student 1s awarc of
and knows how to interpret feedback regarding the
adequacy of his or her chosen strategy. For.
example, the student is sensitive to feedback
regarding tlie adequacy of his or her experimental
design. (For an alternative 1ist of processes, see
Brown, 1978.)

program should be responsive to-the motivational as well

as the inte]lecttal needs of the students A program that

succeed, no mdtter how adequate or even excellent the
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tognitive component may be: It is not enough to have solid
cognitive training: One must induce students to ‘vant to

learn what is trained; and to use it; as needed.

o The program should be sensitive to individual differences.
Individuals differ greatly in the knowledge and skills they

bring to any educational program: & program that does not

take these individual differences into account will almost

trevitably fait to engage large numbers of students.

o The program should provide explicit 1inks between the

training it provides and functioning in the real world.

Pcychologists have found that transfer of training dces not

come easilv. One cannot expect to gain transfer unless

explicit provisions are made in the program so as to

increase its 1ikelihood of occurrence:

o Adoption of the program shouild take into account

demonstrated empiricai success in implementations similar to

onc's own pianned impiementation. Surprisingly,; many

programs have no soiid data behind them: Others may have

data that is retevant oniy to school or student situations

quite different from one's own: A key to success is

choosing a program with a demonstrated track record in

situations simijar to one's own.

o The program should have associated with it a well-tested
curriculum for teacher training as well as for student
training: The best program can fail to realize its
potential if teachers are insufficiently or improperly
trained: The program is much more likely to sicceed 1if it

provides "iear and usabie teacher tiaining, so as to

way .

o Expectations should be appropriate for what the program can
accomplish. Teachers and administrators often set
themselves up for the perception of fallure by setting theit
expectations for the program too high; or by setting expec-
tations that are inappropriate. Realistic expectations are
essential for this kind of undertaking.

ately,evaluated by competent programievalgators. It is not
enough to collect subjective impressions from teachers and
students. In order to facilitate futire decision making, &
full set of formative and Summative evaluations should be
ccnducted.

To conclude, I believe that we riot only can teach intelligence, biit

should teach it. Programs are now available that do an excellent, if

n
<
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itcomplote job improving children's intellectual skills. The vast majority of

Gehiool children are not now being exposcd to process training in schoo

1
cirricula. inqced; the heavy content-orientation of traditional school
curricili would barely allow room for such training. Tt is for this rodsoen
thit the time has come for supplementat ion of standard curricula with triining
i intellectual skilis: We can certainly continue to test intelligence, but
we can provide more of a service to children by developing tlieir iitelligence

than we can by merely an approximation to it.

1o
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PRINCIPAL ABILITIES UNDERLYTNG INTELLIGENT BEHAVIOR

Recognizing and defining the nature of a problem
heciding apon the processes needed to solve the problem

Neciding upon hiow to represent problem information

Allocating mental and physical resources to the problem
Monitoring and evalaating one's sotaotion processing
Responding adequatetly to externat feedback

Fneoding stimalus elements effectivetly

Tuferring relations between stimulus elements

Mapping reilations between relations

applving old retattons to new situations

Comparing stimulus elements

Responding effectively to novel kinds of tasks and situations
Effectively automatizing information processing

Adapting effectively to the environment in which one resides
Selecting environments as needed to achieve a better fit of one's

abiltities and interests to the environment

Shaping environments so as co increase one's effective utilization
one's abilities and interests
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